In the immediate upstream region of the transcription initiation site of human synaptotagmin 11 gene, we found a tandem repeat of a 33-bp unit with a promoter-like activity. The tandem repeat is apparently polymorphic in the Japanese population as two DNA samples from 60 schizophrenia patients exhibited an increased number (three) of the unit. In a transfection assay using constructs with different numbers of repeats, the promoter-like activity was found to increase with the number of repeating unit.
While characterizing genomic structures upstream of various transcripts (cDNAs) isolated from human brain in this institute, we found a tandem repeat of 33-bp in the region immediately upstream of the transcription initiation site of one of the cDNAs, designated as KIAA0080. This KIAA clone codes for synaptotagmin 11, a member of a family of calcium sensor proteins that regulate neurotransmitter release and are localized in synaptic vesicles. The synaptotagmin 11 cDNA (KIAA0080) is derived from 4 exons and codes for a putative protein having 431 amino acids. According to the genomic DNA data base, the gene is located on chromosome 1q21-22. The synaptotagmin 11 gene is transcribed from the region immediately downstream of the tandem repeat (accession no. BC039205, NIH, Mammalian Gene Collection). The genomic structure of the upstream region of the synaptotagmin 11 gene, including the tandem repeat, is shown in Fig. 1 . In the 33-bp unit, there are 10-bp sequences similar to the transcription factor SP-1 binding site as well as the TATA box binding protein binding sequence (TBS).
In order to investigate the role of the tandem repeat in the expression of the gene, we constructed a series of constructs employing a promoter assay plasmid vector in which various parts of the upstream region, including the 33-bp repeats, are placed in front of a reporter (firefly luciferase) gene and are then transfected into COS-1 cells.
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As seen in Fig. 2 , when compared with the control construct (construct A; −351 to −4), expression of the gene was drastically reduced with the construct (construct B; −351 to −73) in which the whole tandem 33-bp unit was deleted, suggesting that the repeat plays a significant role in the expression of the synaptotagmin 11 gene. As the construct with the tandem 33-bp unit alone (construct D; −72 to −4) exhibited substantially less activity than the control construct (construct A), it seems that the immediate upstream sequence of the repeat also contributes to the expression of the gene. This was confirmed by the observation of reduced expression with another construct in which sequences at this region were partially deleted (construct C; −109 to −4). We analyzed blood DNA samples from 68 healthy individuals of Japanese origin to examine whether the number of the 33-bp unit is variable (polymorphic) among them. None of them showed polymorphism as far as the repeating number, investigated by PCR amplification of the region and subsequent gel electrophoresis, is concerned. Brzustowincz et al. reported that a major susceptibility locus for a familial form of schizophrenia is located on chromosome 1q21-22, 2 where the synaptotagmin 11 gene is also mapped (see above). Blood DNA samples from 60 Japanese schizophrenia patients and from healthy individuals were analyzed. DNA samples from 2 of these 60 patients showed altered numbers of the 33-bp unit. The results are shown in Fig. 3 . A DNA sample from one patient exhibited an allelic variation for the synaptotagmin 11 gene, apparently one with Polymorphic 33-bp Repeats with Promoter-like Activity [Vol. 10, normal number of 33-bp units (two) and the other with three units (2/3) (lane 2). Another patient seemed to carry three homologous repeats of the 33-bp unit (3/3) (lane 3). The results were confirmed by sequencing of the amplified products. Other tests including SSCP analysis suggest that these are the only sequence alterations around the gene, in the upstream and coding regions, in the DNA samples from all the schizophrenia patients. These results prompted us to examine whether or not expression of the gene is affected by the number of repeating units. A series of constructs with different repeating numbers (0, 1, 2, 3, 4, and 8) of the 33-bp unit were constructed and the subjected to a transfection assay similar to the ones described above. As shown in Fig. 4 , the results indicated that the expression of the gene increased almost linearly as the number of the repeating unit increased up to 4. Thus, it is likely that the promoter-like activity derived from the repeat is dependent upon the number of repeating units, with the activity increasing with the unit number up to a certain limit.
In this communication, we have reported that a 33-bp tandem repeat located at the region immediately upstream of the synaptotagmin 11 transcription initiation site has promoter-like activity and that this activity is apparently dependent upon the number of repeating units. Furthermore, we found a polymorphism regarding the number of the repeating unit among Japanese schizophrenia patients. Although the results are prelimi- nary, the polymorphism has so far been seen only among schizophrenia patients. Needless to say, further investigation is necessary to draw any kind of conclusion from the observation reported here, particularly in relation to the onset of schizophrenia. Analyses of the polymorphism with a large number of samples as well as an assay of the level of the transcripts among schizophrenia patients would shed light on the implications of this polymorphism.
